Traumatic brain injury (TBI) affects the lives of millions of Americans each year (1). To describe the trends in TBI-related deaths among different racial/ethnic groups and by sex, CDC analyzed death data from the National Vital Statistics System (NVSS) over an 18-year period (2000-2017). Injuries were also categorized by intent, and unintentional injuries were further categorized by mechanism of injury. In 2017, TBI contributed to 61,131 deaths in the United States, representing 2.2% of approximately 2.8 million deaths that year. From 2015 to 2017, 44% of TBI-related deaths were categorized as intentional injuries (i.e., homicides or suicides). The leading category of TBI-related death varied over time and by race/ ethnicity. For example, during the last 10 years of the study period, suicide surpassed unintentional motor vehicle crashes as the leading category of TBI-related death. This shift was in part driven by a 32% increase in TBI-related suicide deaths among non-Hispanic whites. Firearm injury was the underlying mechanism of injury in nearly all (97%) TBI-related suicides among all groups. An analysis of TBI-related death rates by sex and race/ethnicity found that TBI-related deaths were significantly higher among males and persons who were American Indians/Alaska Natives (AI/ANs) than among all other groups across all years. Other leading categories of TBIrelated deaths included unintentional motor vehicle crashes, unintentional falls, and homicide. Understanding the leading contributors to TBI-related death and identifying groups at increased risk is important in preventing this injury. Broader implementation of evidence-based TBI prevention efforts for the leading categories of injury, such as those aimed at stemming the significant increase in TBI-related deaths from suicide, are warranted.
Traumatic brain injury (TBI) affects the lives of millions of Americans each year (1) . To describe the trends in TBI-related deaths among different racial/ethnic groups and by sex, CDC analyzed death data from the National Vital Statistics System (NVSS) over an 18-year period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) . Injuries were also categorized by intent, and unintentional injuries were further categorized by mechanism of injury. In 2017, TBI contributed to 61,131 deaths in the United States, representing 2.2% of approximately 2.8 million deaths that year. From 2015 to 2017, 44% of TBI-related deaths were categorized as intentional injuries (i.e., homicides or suicides). The leading category of TBI-related death varied over time and by race/ ethnicity. For example, during the last 10 years of the study period, suicide surpassed unintentional motor vehicle crashes as the leading category of TBI-related death. This shift was in part driven by a 32% increase in TBI-related suicide deaths among non-Hispanic whites. Firearm injury was the underlying mechanism of injury in nearly all (97%) TBI-related suicides among all groups. An analysis of TBI-related death rates by sex and race/ethnicity found that TBI-related deaths were significantly higher among males and persons who were American Indians/Alaska Natives (AI/ANs) than among all other groups across all years. Other leading categories of TBIrelated deaths included unintentional motor vehicle crashes, unintentional falls, and homicide. Understanding the leading contributors to TBI-related death and identifying groups at increased risk is important in preventing this injury. Broader implementation of evidence-based TBI prevention efforts for the leading categories of injury, such as those aimed at stemming the significant increase in TBI-related deaths from suicide, are warranted.
Data from CDC's NVSS multiple-cause-of-death files were analyzed for 2000-2017. NVSS collects data for all deaths among U.S. residents. TBI-related deaths were classified using codes from the International Classification of Diseases, Tenth Revision (ICD-10) using an established surveillance definition (2) . Deaths were classified as TBI-related if any multiple codes for causes of deaths listed in the death record indicated a TBIrelated diagnosis, and the single underlying cause of death was listed as an injury. This methodology represents a change in the calculation of estimates from previous CDC reports (1,2), which did not require that an injury be listed as an underlying * https://www.cdc.gov/nchs/products/databriefs/db328.htm. cause of death. † Data on TBI-related deaths were stratified by year, race/ethnicity, sex, and principal mechanism of injury. Racial/ethnic groups included non-Hispanic white (white), non-Hispanic black (black), non-Hispanic American Indian/ Alaska Native (AI/AN), non-Hispanic Asian/Pacific Islander (Asian/PI), Hispanic, and other. Injuries were categorized first by intent (intentional, unintentional, and undetermined intent). Intentional injuries were further categorized as suicide or homicide. Unintentional injuries were further categorized by mechanism of injury (motor vehicle crashes, falls, being struck by or against an object, or unspecified). Principal mechanism of injury was categorized based on the CDC-recommended external cause of injury mortality matrix for ICD-10 (3) and are presented as the pooled average of 3-year groupings.
Each rate and its corresponding 95% confidence interval were based on U.S. bridged-race population estimates of the resident population (4). U.S. census population estimates for the year 2000 were used as the standard for age-adjusted rates by direct method (5). T-tests were used to analyze betweengroup differences for rates of TBI-related deaths. Only selected comparisons were tested for statistical significance. Differences with p-values <0.05 were considered statistically significant. JoinPoint regression software (version 4.7.0.0; National Cancer Institute) was used to calculate the average annual percent changes of TBI-related death rates from 2000 to 2017 for each race and Hispanic origin group to illustrate trends over time. Average annual percent changes were considered significantly different from zero for p-values <0.05. SAS (version 9.4; SAS Institute, Inc.) was used for all statistical analyses.
The overall rate of TBI-related deaths remained constant from 2000 to 2005, followed by a statistically significant decrease in the overall rate from 2005 to 2010 and then a flattening out from 2010 to 2014. From 2014 to 2017, a small but statistically significant increase in the overall rate of TBI-related deaths occurred (Figure) . TBI-related death rates were significantly higher among males of all races than among females throughout the study period (p<0.001) (Table 1) , and age-adjusted rates were significantly higher among AI/AN persons than among other racial/ethnic groups (p<0.001). From † Previous estimates of TBI-related deaths included all cases in which a TBI-related ICD-10 code was listed in the NVSS mortality record, regardless of whether an injury code was listed as the underlying cause of death. The current methodology only includes deaths for which an injury was more directly related to the cause of death. Abbreviations: AI/AN = American Indian/Alaska Native; A/PI = Asian/Pacific Islander. * Per 100,000 population.
† Persons who were white, black, AI/AN, and A/PI were non-Hispanic; Hispanic persons could be of any race.
2001 to 2006, the death rates of whites and blacks were similar (p>0.05), but since 2007, the rate of TBI-related deaths has been significantly higher among whites (p<0.001). Unintentional TBIs combined across mechanism of injury were responsible for a higher number and rate of deaths than were suicide and homicide across all study years (p<0.001) ( Table 2 Abbreviation: CI = confidence interval. * Death estimates obtained from CDC's National Vital Statistics System. Visits with missing age or sex were excluded; numbers subject to rounding error. † Per 100,000 population, age-adjusted to the 2000 U.S. standard population, using 12 age groups: 0-4, 5-9, 10-14, 15-19, 20-24, 25-34, 35-44, 45-54, 55-64, 65-74, 74-84, and ≥85 years. § Record-axis condition codes were used (usually included both part I and part II of entity-axis condition codes). https://www.cdc.gov/nchs/data/datalinkage/ underlying_and_multiple_causes_of_death557_2011.pdf. ¶ Persons who were white, black, American Indian/Alaska Native, Asian/ Pacific Islander, or Other were non-Hispanic; Hispanics could be of any race. ** Differences in any two rates were considered statistically significant if their CIs were not overlapping.
Across the study period, the highest rate of TBI-related deaths among AI/AN was attributed to unintentional motor vehicle crashes (p<0.05). Among Hispanics, unintentional motor vehicle crashes were the most common cause of TBI-related 
Discussion
Over the 18-year study period, approximately 960,000 TBI-related deaths occurred in the United States; however, the patterns differed over time and among racial/ethnic groups. Whereas the rates of TBI-related deaths among whites and blacks were similar from 2001 to 2006, the rates among whites subsequently exceeded those among blacks, presumably related to a 32% increase in TBI-related suicide deaths among whites, from 5.9 per 100,000 during 2006-2008 to 7.8 during 2015-2017. Previous data have documented an increasing prevalence of suicide among whites and AI/ANs (6). These findings suggest that tailored prevention efforts might be needed to help reduce the prevalence of TBI among different groups at risk for injury. This analysis corroborated findings in a 2017 study of TBIrelated emergency department visits, hospitalizations, and deaths (1) that identified a shift in the leading category of TBIrelated deaths in the United States during the last 10 years from unintentional motor vehicle crashes to suicide. That shift was driven by a significant increase in TBI-related suicide deaths as well as an overall decrease in motor vehicle crash deaths during the last decade (7) . CDC supports suicide prevention efforts by encouraging the use of strategies that reflect the best available evidence, including strengthening access and delivery of suicide care, creating protective environments, teaching coping and problem-solving skills, and identifying and supporting persons at risk (8) . Firearm injury was the underlying mechanism of injury in nearly all TBI-related suicides among all groups. Reducing access to lethal means among persons at risk for suicide is an important approach to creating protective environments (8) .
Also consistent with previous research, AI/ANs consistently had the highest age-adjusted rates of TBI-related deaths across the study period, and unintentional motor vehicle crashes contributed the highest number and accounted for the highest rate of these TBI-related deaths in all years (9) . Lower rates of seat belt use and higher rates of alcohol-related motor vehicle crash deaths among AI/ANs compared with other groups might be contributing factors (9) . Expansion of evidence-based strategies for reducing the likelihood of injury once a motor vehicle crash has occurred, for example enactment of universal motorcycle helmet laws and enforcement of existing seat belt and child restraint/booster laws, might be beneficial. § TBI-related homicides disproportionately affected blacks compared with all other groups. CDC's National Center for § https://www.cdc.gov/motorvehiclesafety/index.html.
Injury Prevention and Control has created technical packages that outline the best available evidence-based strategies for preventing violence ¶ ; the strategies are intended to work together and to be used in combination in a multilevel, multisector effort to prevent violence. Implementation might help stop violence before it starts and decrease the rates of TBI-related homicides. What are the implications for public health practice?
Broader implementation of evidence-based prevention strategies for the leading categories of TBI-related death, particularly those aimed at stemming the significant increase in suicide, are warranted. Health care providers can play an important role in assessing patients at increased risk for suicide and providing appropriate interventions.
Falls are the second-leading cause of TBI-related deaths and have been increasing in number and rate, particularly among older adults (1) . Health care providers can play an important role in in the prevention of older adult falls. CDC's STEADI** (Stopping Elderly Accidents Deaths and Injuries) initiative can help providers address patient fall risk through the identification of modifiable risk factors and implementation of effective interventions (e.g., strength and balance exercises and medication management).
The findings in this report are subject to at least two limitations. First, misclassification of race and Hispanic origin is a common problem on death certificates, especially for AI/AN, Asian/PI, and Hispanic populations (10) . Therefore, for these groups, mortality estimates are most likely underestimates. Second, incomplete reporting or misclassification of cause of death on death certificates might bias estimates of TBI-related deaths.
Understanding the leading contributors to TBI-related death and identifying groups at increased risk is important in preventing this injury. Health care providers can play an important role in assessing patients at increased risk, such as those at risk for suicide, unintentional motor vehicle crashes, or unintentional falls, and provide referrals or tailored interventions. ** https://www.cdc.gov/steadi/index.html.
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